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\mm&\ mm 
mmmmm] 

umm 2 ] KfiiBijjEffl i±m»>t \z®mm-% nwMmmm t 

m iii 5e ffl ee m *g » jt <o m ts 0 s& « 

umm 5 ] w im 2^^L4 <D^i?M^z$m<vnmmfcm&mmw)fr 
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m«»M-oiasiHij»o 

7 ] If ^ 2 * v> L 6 Ov>T ^HgE*OR*«!5Sfflm*«ftM- 

lit ^ i o ] if 2^^i9 (D^-rixi}Hz$m<DMA : 3mmi±mm.W} 

, i/zfi, E*«|ftM-t«rfB«ffiiWI«l|felg»toiWt, EEm»&)ttf£*B*£ttiS& 

o 

[If ^ 1 1 ] If 2^v>L10 <D^-f ixfriz&mv>ft*fflfeRBMM 
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[ft** 1 2 ] ft** 2^v>L10 ftiH-SBttOKMlJeffiBE** 

[If** 1 4 ] If** 2 L 1 3 <7)v^-rtL^l'IS«c<7)K»iBij^i±m$g 
[0 0 0 1 ] 

[0 0 0 2] 

*m7£.-?Z>tztb\<Z s ^ B mmi-Zm^tziKguWm={''?4 tun^VT. (Quartz c 
rystal Microbalance : Q CM) $ tLTV^ 0 ,H O Q C M&(i, #5e<Z> 
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[0 0 0 3] 

mmmK±<omfcmtmfctt£L<o!&fc®%£Zfcm2-£z> 0 cjucj:^ j±nm 

[0 0 0 4] 
[0 0 0 5] 

[til 

AF = -F 0 2 /A (p • tf) l/2 Am 

[0 0 0 6] 
[0 0 0 7] 
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[#It» 1 ] 7 -4 3 2 8 4^$R 

\mmm$k l <t -) £ 1-&WJS] 

> W^Ug?f1--2) W 7,9 )V4 y\£-y>* (CI) T^fC^ HitfzLT 

mm%h*m$Lir %> ^ttmmx, m^^^x^Lx^m^^t^ zt^xz 

[0 0 0 8] 

mmiMiki-z>tzt6<D^m 

Azm<Dmi*m$L-$-2>tztb\ l z^ ^m^^^mm^mt, smw\mms.m 
mm^^mmm^mt^h^^^hm^M^x^'ox, mm&mmm 
>t ^mmm^z^-z. xmm l x m m&mmmh-v) tztim^ t mummm^ t 
m^i^tb. m^m^^zxmimimt^(Dmim.^mmLxm%^mmm 

[0 0 0 9] 

z\<d± 9 tc^oTv^^nHjfi, MRm^m&mmm^ v±mMMfr) 
* K«at z nx c i § < & o £ Qm^i&r Ltzxd %m&x& o x 

i> o 

[0 0 10] 

ttz, ±mm\\^i^mm.iri>fzib(DMmm^mf±mmw}^<7)mmmmii, 
fc&ut, z\<D^^mu^^tzmm^mm^ctzmf±^mtm&mm^m 
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[0011] 

ftfiit^fflv^^flij^^^^^isv^-r ^IfH^^f^d iH^l^o mj±*ltf»#§ig§? 
hLTJi, «EEtUt4P7K H B H ^ffitl (VCXO) > mJEfilJflfl S AWf&*gSI (VCSO 

[0 0 12] 

zmmztitzj yy? * y^^ts^ y \i - ry ^mn^mmmm is^x-\r 
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[0 0 13] 

[0 0 14] 

£*0 £/h $ < -f ^ £ <h ^-e § & o 
[0 0 15] 
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(DWift, t mmmm&mtju t <d m k * - > *° > y° * mf zzt 

£ It & y ^ X £ <g;«1- & £ t § £ 0 
[0 0 16] 

twz&o fit, i±m«i*M-ti, ftmrn^cDfrmfcrnzm-fz 
m^m^m, * tzimnffi^^iftmm^mfcm*mi-&^mfemx&^x «t 

LT> ^HW^*«iJ5e^Si±. ±IBLfcMfl!j£ffliEE*«»>tOia«|5lft«: 
fitv^it Ltv^o -mm:*), ±|ELfc$b*£*r1-*«M!l£ 

[0 0 17] 

ffiEEMftjf 12t, d<0M«!l3cfflffiS«S*M- 1 2 ^Wt^lSHlfS 1 4 , 
MIDjf&l 4©IUM^i:i^»t, R*?W3fefflE*ig»M- 1 2<0*« (M) 
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[0 0 18] 

AW (Surface Acoustic Wave) IfcW]^?^ £frh & o T BEStgfil 

oTf£ttT&&o fit, smtgftiti 2(i, i5yx.(fAT*-y htmmfrhtt-o 

^iSJE&RS:W"t*flE««»M-l 2(4, ^*MjE.m^i>$imir & c\ t&X£ 2> 0 
[0 0 191 

JSriSIIIB& 14li, P L L (Phase Locked Loop) HISS 2 0 2 2 t (C 4 

ot«LT*l»o fit, P L L0SS2 0(4, m/±$UM«f? (Voltage Cont 
rolled Crystal Oscillator: VCO) 2 4, t£ffiJt«Sf2 6, A'-'/? * 
2 8*Wotv^ 0 2 4 14, J±m«»)>T-l 2i:lSfif^4A 

m&mnyk^M^ (Voltage Controlled Crystal Oscillator! VCXO) ^ 
VCSO (mffillHIfPS AWM^) £^fe«j£LT*«K S*«f5 ^-fctB^flUC 
»!ttfc$3«3f2 2CW^o 53-ESS2 2 {4, IEIWIie2 4 LfcEb 
m^ffilJ^^LT3b^^JEmm»M- 1 2 Mmtt^f? 2 6 tffi^fflO 
ifipl£l3 0 ttzfrtfcLxmjjIr&o 
[0 0 2 01 

P L 2 0 **j£LT^*ft*HJtt£S2 6 (4, A#«J&*EE**»Jt 1 2 £ 

v>T. J±m«&Jtl 2^?>(iJ*§*i-5^t5'E»2 2*<bfcb;&3*L*ra-3- (Eft 

6 <7)m^ifJ^i£tt^^-7°7 4 2 8(4. n-;a7^^^»U^o 
t, «I«imBEtfi*S|fc*oTV>&o )V9 2 8 (4, ffcfflJtlfc 

S2 6**W*-r-6fi-^«rESl£m£EtcLr*BEty»5liBS2 4 tcftUttimJEi: LT4 
x.5o mffiWiH«^2 4(4, ;w--/-7^;u^2 ZfrbXtthWMWEKi&Z 
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[0 0 2 1 ] 

9i:^oo^ 0 fit, lit ^a^ 1 6(om^jfjjm±, 2, 7 0, ;> 

^34, ^- Ft-V * * & ^OfS'lt^S 3 6 mWtfi LX&> 'O „ 1 6 tf* 

*i67t:|S^:^^^S3 2 Km^Lfz *) > -/'J >^34 Ciot^- Kn kf- £ 

[0 0 2 2] 

^Oi9^ffi**B»>T-l 2 £5£$UJ5b«LT#$6$-£&o P L L [US§ 2 O^tf^L 
2 2Mt4o #SEfl2 2f±, A^LfcaS^fc^RLTJEmSffrfi-l 2, 

ft*iijfctfc#2 6, itt«i» 3 o^a^ji-^o f±mmmni 2i:a*$^b«^ 

[0 0 2 31 

* H 1,^&&J±m»tt- 1 2J4, *ig#$8$fcfcv>JSBr£\ l^i:{in>r>t 

^&£ 0 j±m»m-i 2^<bm^$tL*mE(4. A^L^^t-^ 

[0 0 2 4] 

112(4, J±m»>tl 2 0Ji]«M£*@^P«£^L£IIIT&o-c. If 
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tt**JE*S»M-l 2 0i£^|*«Sffl[»[^ibO<H2S^ (#15: ppm) ^IL < KM 
i^StiiiJt l 2 ©ffi*i^«A*fi^K*ft4fi:ffl £^ltv> 

*o fit, J±m»Jf 1 2(i, 0 2C^$*it^J:^:, Efr^m-^ja&fSc 
MM. «t «9 A < & & £ , £81*14 i: * o TfltfSa* 9 0 Sit*. $ h KfflmX 

itc f±nMMfti 2 it, xtsi-^mmm^mmmmmix^i&.^mmi^ 

[0 0 2 5] 

&ffiittt»2 6 (±, EEm«»K- 1 2 rt^ATJ Ltim j $£fr&&2 2frh At) L 

j±m.Mmfti 2 zmmz^tz z &o zlx, w±ttm§&&%*2 4 it, & 

[0 0 2 6] 

«JEftlJflP3&«SI 2 4 <7){±i^ LfcSbtBte-Jg-Jl, ^S£tl2 2 ^^LTi^ipS^3 0 
^•fttaSRl 6 ti. A^-r^>Eft*g^<7)Ji^^ftmLrBEm«»M-l 2<£«g^| 
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m± (&mm$L&) £*#>&o tfco-c, m^mmi 6\za^x, m^mt^m^ 
f±mmm^ 1 2 f o^^^'iw - ;u keh&s: ^kieis l 

T*5 < 1 £ & 8B3e^O*«®««[ f £ t i<z X *) , JESigSftH" 1 2 

SU5cWft!»K* s #3». £ fcliEEWSftfi- 1 2 LX^tz^jM^Mm Ltz c\ t 
laaMt^tMAf (=f o-f) ^©Si$:ttU 

[0 0 2 7] 

OT% ffitfajjcOWC^So 015 (1) KfFLtzHLWMWlRr 1 2 (i, AT*7 

1 0 OCIt JM0&&1 4 £Wm&3 0 ($ii:i^^f) fcj&*JDUftL 
[0 0 2 8] 

j±mmmn 1 2 0 2 i^slt**^^ 

1 0 4 \zfcm*r-7, 1 0 0 £ftiKU i±.WMW)K 1 2 £?£#1 0 4 

o -e-L-c, afrffci o 4 *tci3&t&J±migSfrJt i 2 <7)*» ? ^i-^o^f#o 0 it 
«-*-*<, «0S^ft»»£-&trtt*|- 1 0 6 fcifctiU 0 4 izffifcM 

Kitm -t&a 2om^«<kLr^jg»7& ? 

Bf^iii: ^icisiHI (2) oi^CW^o tot, d^^HMI^O^fcojl 
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[0 0 2 9] 

^oi9i:i!SLtiJ:^o if\ SSI 0 2 * 2 offi£ # , - 

. ^ k t±7fc * t± r ;i/ n - ;u k mfcttmwjgz mm t tz z^tzm* * x 

*#>& 0 foil EE««»>t*^<7)^^^^^a«LTSiJ^^S(7)iiJ 

mW4;t#ti4 0 i±m»>ti 2^TOJ£ffl-e&&:i§^ m 

X § , <£ *) jEit&«!l5e& : fir& 9 - t **t? i £ o 
[0 0 3 0] 

&<D3mmr*$>z 0 14 KffiLt:m2mnm&<D®im®ni4 o&> mm (1) k 

gLt^^i^:, 5frE§2 2 fci£ffiJfctfcK2 6 fcORIK, J±m»>t 1 2 <hife 
ftbzmmLfz^J )VA 2 ^^r-T^o f&fr^ 3>f^4 2li, (bJIII (2) K^L 

[0 0 3 1 ] 

*3HM^®Oia«|HlK4 4f±, El 5 (1) KfcLfc^fc, ftW>%k2 2 t\tL 
*§ifctfc£2 6 fcOHfc, J±MMW))f 1 2 tm.mz^^)VA 6^iILt*^ 0 - 
(2) fc^Lfco #<0«J&l±, 01 ^^L/i^l^»^t|BI 

[0 0 3 2] 

mmrajt 1 2 it, mmLfzXo^z, mitwz&w&c *3»t& 
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T * * >-X£tfU 'f5tB^[IIf£L^v^-i6(;-t:n'fi^l-r t -P L L7& ? n y ^ L&^ 0 

m 2 mm^B^mmm^ 4 oiz&^xu, j±mmmKi 2 t^j^n^ 

tv^„ tot, 3>f;i/4 2 fcSSFItiCo t©Mt**I^f ^t, -O* 

>f > e- ^ > * tc* # < * o xw-mfr t.co**ii4<4-6. - 

1616M-1 2<7>&^&&&^teffi^n£i§ifi1-* 0 JEW«»fi* 1 2 

(i, SEiiM^2 4om^&Mll^T«l£*u B&«^t£Emi6»M- 

[0 0 3 3] 

3^fiH6 z&mirz ztizxi)^ m%iz x z> m&ww.m#mmmk<oi&&K& 

212 4omti1-^ii««^-ofiffih. ElS»fri 2 0f£fflj&*titfB£-ifn-?— 

[0 0 3 4] 

5 0l±, 2 2tPLLiS&20 OfiffiJttfcS 2 6 t HQ K^fflS 5 2 riWt 

fz<0 LTWSELT&fl3Jfclfc»2 6t:A*n«t^:^o0^ 0 *fetf>*j£«U H 
[0 0 3 5] 
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4HMf^Cio^T(i, l±«»n-l 2 0*igjH^mt2iott^fiffi^fb/6 ? /J^^ 
*§£-C&, Etliltl 2^m^i-^>^t«K$lJ^H$iSf 2 4<7)tB^L7t:W 
it^ t (Dim Z P L L 0g&ri s — $ £ tf*-C £ & X o 22t fcffl 

Jtlfc£2 6 fc^lBIK&ffi 5 2 ZmfX^&o ZtitzX*), J±m 

j±mmm^2 a <Dmms 2 zmm Ltz&t)m j $ti±wm.mK 1 2 (omu-rz 

[0 0 3 6] 

m 8 ti. ^5 mm%mv> rn * m-e& * 0 - ^mmm^mmmm 5 4 *±, 

*ffi»J1H3&««2 4 <h5^@ESf 2 2 fcOWKitl&Sf 5 6 7&WtT&*o 2£> m^J 
fflOli*SS3 0(i> mi±^l§igfp2 4 <hMr§l5 6 fctf>WKgM£L-C**o <t& 

o 

[0 0 3 7] 

^LTti^mnn^L^vMs^s^i 6 (mi#Bs) ( i x mffi*u^n«^2 4** 
m^-r^iasm^o^^*, »5 6&mmir2>frtzimm&Lxi±nmm 

M-l 2(7)*Wt^**^o **3, ig*B£3 0(2. Mfe£?5 6<oaJM f& 
[0 0 3 8] 

H9I4, m6mmfm<v7v ? ?mx&2> 0 znmenmi&nnmmm&e o 
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it, /±m»jtf- 1 2 fc&*BJttSffS2 6 t<om. & J: tr^EIS 2 2 <htefflit$cSf 2 
6t^Wi:*SS6 2, 6 4 riWt-Cab&o fl&tf>*J&l±* 08 K^Lfc£ 5Hifc 

[0 0 3 9] 

WI6lgS2 4, &fflJtRS2 6. j )V? 2 8 5&><bfc& P L L HI&2 0 t± 

[0 0 4 0] 

6it, ^SEf?2 2 fcffi«g»Jtl 2 tOHIHTvy (iiiPSS) 6 8 ZWcV, ^SE 
llfrl2 0j!Sfii;fi^i<S;ofc^ Q«TU:i^oT^ JEm 
[0 0 4 1 ] 

hi i it, i8ii»7'n y ?mx-hz>o z<D&%%ffifcm^&z>WMm 
ttz, mxmmhi 2 <n&i3mwt, &*Bjt*ss£2 6towt^2^E» 

tbS7 6t^LT*So f LT, SUPBtfcfcbSI 7 6 (±, 7 8 O 

w^ji-^^mwE^A^-t* t -h i>iz^ &?)m^znmmT>7°7 2 izmjj-r 
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[0 0 4 2] 

-t^SE^ 22Cio T5hl£ £ *U ElSlIt 1 2 ti#x. Z>\% ^pI^IJ#T > 

2 mm 74i:j;o $ tt x izmm^ 2 6 1 mmk&%* 1 6 1 \zxu £ n 

£o ilipgf&aiff 7 6 ti, f£ 2 5^B££? 7 4 £^LTA7J Lfzl±mmW)fr \2<D\tit) 

m^<Dmmz^cfzm^-^mmryy'7 2 ^x.& 0 nmmryy°7 2 & 
, mmmmni 2<D^tfm^(om^mmm&(om^x^^^m^ -e-o/hs 
2<om^ (ran) izfccxmimm*^z-z>o -r^^^, »smmT>7°7 2 it 

(D-asmmr > 7 0 7 2 ^<7)$gfsttmti 7 6 om^t ^n&mmMfr^j > 
Vast <D$im<DU4k*to z> * h o 

[0 0 4 3] 

m 1 2 fi, H 9 HM^orn y ^ 0-e*-6o -<7)^W^<7)»IUK& 8 0li 
. PLLiK8 2my^MtLt*-5 0 ^Lt, P L L HI& 8 2 ti, -rV v 
* ;H3g&^ b hitLffiStm.%k 2 6i:^-7'7^^2 8^Fli:ft- > 7' 
8 4 7&«tS!ttT*<&o ft-y^>y8 4 fi. WMikM^2 6 Ottl^jjf -^^j^mBE 
{Clt;v-7°7>f;^2 8i:A7Jt^o rtt(cj:0> mffi©H«l§»2 4 ^ii^ 
U||i^$^:^>it^mi±^^--7 0 -7 ^V^2 8 ^fbtB2j£tL£ 0 ^(7) J: ^ \zP L L 

liUI)So ^<7>^@£fy2 2 Officii Kt±, BE««SftM-l 2 i:fiffiJt«ct?2 6 
fc. m^JBOigiPSff 3 0 LT*&o 
[0 0 4 4] 

IH1 3(±> Hi 0il»7n7^it^.^, iOHW^<^TOHIl^8 6 
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{±, P L LIU1&8 8^m9mm.Mmtmm^r-^ iff )HtLX$>2> 0 fLT, ii. 
fflJt«»2 6<7>tb2KIJK(i, ^-^^^CftitDSP (Digital Signal P 
rocessor) 8 9 7^!£ttT&&o *7t, DSP8 91t -7-fn> (v^^nn^kf 

D/A) 9 2j&*gM8L-C*&o D S P 8 9 t D/A 9 2 t li$iJitffai^S|5*i 
j&LTv>T, D/A9 2 0m*«* s *EE«IJfPI&iB»2 4Ci^LUl.o *E*J 
mfk&&2 4 Offi^fflJIi, £-@Ef?2 2 ZftLXiZmm* 1 2 , fltflJfctfc&2 6 
. ±iip5f?3 0 C^iLt^^o 
[0 0 4 5] 

Ceo J; 9 t:^ot^l. P L L@g&8 8 »±, D S P 8 9 **&ffiit«tS 2 6 <7>#tm 
Lfz&mmfcfcCtzUK.lzttMi-ZT'J 9 ^m^Z Wit)-? Zo D/A9 2(i. 

dsp 8 9<om%m*irZTi-u?'<D%ffiMEb.i l zgmL, mj±mm^m^2 41:4 

£tz, -7^n>9 0(i. DS P 8 9 OtHMf *M Ltf - ^Mlrff 

n n & if z> y 4 x 4- * - t ^x § * 0 

[0 0 4 6] 

in i 4 i±, $ 1 1 %w®&<o~ru y?mx-&z>o z<D$mj&Bom&®& 9 4 

fi> #KS2 2 <7)tB^iiiJ^ifflit^§f 2 6 fclti^fflOi«MBS3 0 ttltLt* 
httk\z, i2J#x.8&9 6 ^^LTttOfftSiltl 2 (1 2 a~l 2 n) 69 

2>mm®& 9 4 WU 9 6 ^li^OffimMWit 1 2 *0#ciB 19 #x.T#E 

tf22Mt^o -r*Ucj:*K EtSSlJt 12, 1-fcfr^Sf*iJB5£^1t4>tftffi 

[0 0 4 7] 

HI 6*±, Hi 2IIfi^^^f7'n y ^HIT^oT, Ell 4K^L7t 

Hi immfci&^mm*7jiLtzi><Dx&z>o z^mi 2mm^wjt, &i±mm. 

ffcjf 1 2 ( 1 2 a ~ 1 2 n ) h^@E§£ 2 2 t<Dffl, $o X V&EMmSbfr 1 2 t& 
fflJt««2 6 tOlBK, 1j0#x.S&9 6 , 9 7 7^1£&tT&&o -T&*>*>. ^-EEmS 
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KM" 1 2 (J, iZJ#;tgft9 6 £^LT#BE£I2 2 t:f^Lt*-6 ^ 
#*.SP9 7 £^LTfi*IJtigcSI2 6i:WILT^)l» 0 Lfc^t, ^EEmti 
Bit 1 2 (i, l50#x.SR9 6, 9 7 Hio-ClaIK^'bfllll»C«Il)»"f^* s -C§* «t 
9i:LT*4. tt^IlSli, 01 4 fc|ig*re*&o -tUCj:^ EtSSiM" 1 2 

[0 0 4 8] 

& , mm^m & m^mm 1 o t± „ m x. kme-t & £ ^ {* < %*? 

I El 1 ] **W«>llili^^«SfflJc«1tOittWBI"C**o 

[ H 2 ] i±««Uj Jt ofiffi - mi Hi -e & £ o 

[0 3] EtSl^'iT^^ >*-JS«»4#teElt?a&*o 

[14] £2 ^W^^#^>ift«|I|j^om^EIT^^o 

[05] m3 mM&m^&z>mm®&mmmx&z> 0 

[i6] ^2, m3nn%m<ovT? ?yx-m$L^&*7f;irmx*>z> 

o 

[0 7] *4^Sfe^3K^#*B6«liI»<^^'n y?mx$>Z> 0 

[HI 8] »5^Jfe^®^*B6«lBl»orn y ^0"C*4 O 

[19] *6*Jfe^^4B&SlBl»oyn .y^m-e^^o 
[(HI 0] ^7^»|^tc#^M[U^oy-n y ^t^Jo 

[mil] %8mm%m^i%z>mWi®$&<D7u y ?mx$>z>o 

1 2] ^9»m g >^^^>®l«[ll^<7)rn y tmx&ho 
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[in 1 3] mi oMffi&wztfi&fflmm&v'fv v?m-e$>2> 0 
im i 4] ii i ^wE g .^^^^nig&<7)rn •> ?mx-hz> 0 

[hi si ^uft^tc#*a!je^o— wosiwia-c*4o 
io nmnfcmw, 12 «*«05fefflJE*«»>ir, 14 mm 

16 tt&mM. 2 0. 8 2, 8 8 PLL@^ 2 4 

mj±mmmm^, 2 6 mm&u (mutm%*) , 2 8 ffti#imjEm 

Ow-T^ , 4 0, 4 4 WfoWSk. 4 2. 4 6 =r>f;U 

, 5 0 5 2 5 4, 6 0 1S@S&, 5 6- 

aUSH, 6 2, 6 4 6 6 , 7 0 MIUES, 6 8, 7 2 
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